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Many experiments on the sampling of gold ores lead to the belief that carrying the grinding beyond 100-mesh does not add to the accuracy of the sampling, and that at this fineness equally good results will be obtained whether the material to be taken for the assay be cut out of the sample by one cut of the spatula or taken by various cuts from over the entire surface of the sample.1
We may, I think, therefore take that 100-mesh is as fine as it is necessary to reduce any samples whatever, so far as accuracy of sampling is concerned. On the other hand, since I have seen more concordant results obtained on a 60-mesh sample after reducing it to 80-mesh, we may conclude that 80- and 100-mesh mark the limits of desirable sampling. This totally ignores the question as to what are the best limits for manipulation from the chemist's and assayer's side. It may safely be assumed that no material requires finer grinding than does a spotty gold ore.
It is also of importance to note that contamination of the sample with material abraded from the grinding machinery increases rapidly as the mesh of the sample is cut down, so that this in itself offers a reason for keeping the mesh size as large as possible.
The contamination of samples of those materials which can be easily crushed by particles of the sampling tools, reference to which has previously been made, may reach greater proportions than is ordinarily credited. In sampling coke using a Braun pulverizer I have shown that the amount of iron introduced in the final sample may equal 1 per cent of its entire weight, all of which will of course show as ash when that constituent is determined, meaning that this determination will be at least 6 per cent from the true result and may be as high as 20 per cent. From the ordinary bucking board and muller used for ore crushing by a not over-industrious Mexican I have seen iron to the extent of 3 per cent of the weight of the sample introduced into it. Of course if the sample is to be assayed for copper, lead, silver or gold, the introduction of iron in this way saves a .considerable amount of money in the course of a year in payments for these valuable metals, but the inaccuracies introduced are fatal to good furnace practice, even if one has chloroformed his conscience.2 For this reason the selection of material for the grinding tools to be used in sampling is a most important, question. Chrome steel and manganese steel should be used to replace cast iron which is usually used, and incidentally, the greater wear obtained from these harder substances will almost more than pay for the difference in original prices. For this reason too bucking boards and mullers which have been cast with chilled surfaces should be watched and when the chilled surface is worn through they should be promptly discarded.
That iron can be introduced to the extent of 1 per cent of the weight of the coke sample may possibly be questioned. However, there is no doubt that in the samples spoken of this amount of iron was present in a metallic state as was determined by agitating the sample with a neutral copper-sulphate solution, washing the resulting mass free from the resultant copper and iron salts and determining the metallic copper left precipitated on the coke dust. This iron equivalent of this amount of copper was then calculated. The metallic iron thus shown to be present was not iron reduced from the ashy constituents of the coke by the action of the incandescent carbon
1 LEWIS V. WRIGHT: Min. Mag., November, 1910.
2 The introduction of metallic iron into the sample also results in the assayer's finding a heavy black residue when the sample is panned that not infrequently results in all hands starting to look for indium.    It also prohibits the use of evolution methods for the determination of COa in the ore.